Flavonoids with wide bioactivity for medcine are vital secondary metabolite of plant. The factors 19 influenced on flavonoids had been reported. However, as the key processes lead to metabolite 20 alterations, the influences of the different pretreatments of samples on flavonoids and antioxidant 21 activity of ferns were with little information. Therefore, Dryopteris erythrosora leaves were chosen 22 as the materials for analyzing flavonoids alterations, which would not only provide the significant 23 basic data for flavonoid metabolism of fern, but also for further developing fern resources. The 2 24 results showed that a) The total flavonoids contents of D. erythrosora leaves with different 25 pretreatments were obviously different. The total flavonoid contents of samples, which was dried in 26 shade firstly and then dried at 75 °C in oven, finally smashed, was the highest (7.6%), but that of 27 samples, which was quickly dried at 75 °C in oven directly after cleaning and then smashed, was the 28 lowest (2.17%); b) Antioxidant activities of D. erythrosora leaves with different pretreatments were 29 variant. Samples, which were dried in shade firstly and then dried at 75 °C in oven, finally smashed 30 and samples which were firstly dried in the sun and then dried at 75 °C in oven, ultimately smashed, 31 both showed stronger antioxidant activity; c) Total twenty-three flavonoids with four different 32 pretreatments were tentatively identified by HPLC-ESI-TOF-MS. In conlusion, a) The influences of 33 different pretreatments on flavonoids and antioxidant activity of D. erythrosora Leaves were 34 obvious. b) The best pretreatment in respect to conserving fern medical application was drying in 35 shade firstly and then drying at 75 °C in oven, finally smashed. 36
Introduction

37
Flavonoids are the important secondary metabolites of plant and extensive bioactivities for 38 medicine [1] , and would be influenced by kinds of factors, such as harvesting times, ecology factors 39 [2] [3] [4] , shade nettings and sowing time [5] , development [6] , light transmittance paper bags [7] .
40
Besides, sample pretreatment was the key process leading to alterations in the quantity and quality 41 of bioactive compounds [8] [9] [10] . Flavonoid content of fresh mulberry leaves was highest and that of 42 leaves with oven-dried at 100-105 °C lowest [11] . Flavonoid contents, DPPH scaveging activities 43 and reducing power of Salvia officinalis L. drying at shade were higher than that of samples drying 44 in oven at 65 °C [12] . Paramignya trimera drying oven at 25 °C showed higher flavonoid contents 45 than samplas drying in a heating oven at 100 °C [8] . Flavonoid yields of Belamcanda chinensis with 46 different temperatures ranging from 40 °C to 120 °C in 10 °C intervals using a thermostatic oven 47 were different [13] . Above reports obviously showed different pretreatments lead to alterations in 48 flavonoid content and biological activity of plants. 49 However, how did the different pretreatments affect the flavonoid and bioactivities variation was 50 still unclear. In addition, ferns, as the representative of plants with high flavonoid contents, was 3 51 with little information on the effects of different pretreatments on flavonoids. Therefore, Dryopteris 52 erythrosora (Eaton) O. Ktze. leaves were chosen as materials for the analysis of flavonoids. The 53 aims of this study were to (I) assess the effects of different pretreatments on flavonoids and 54 antioxidant activity of D. erythrosora leaves and (II) determine the best pretreatment in respect to 55 conserving fern medical application, which would not only provide significant basis for the 56 metabolite of fern flavonoids, but also further developing fern resources. 
57
Materials and methods
119
Reducing Power Assay 120
The reducing power assay was the same with reported method previously [14] . Briefly, The 121 mixture including 1mL extract with gradient concentration, 2.5 mL phosphate buffer and 2.5 122 mLpotassium ferricyanide was put in water bath at 50 °C for 20 min, then 10% TCA was added to 123 terminate the reaction. After centrifugation, one half of supernatant was mixed with 2.5 mL of 124 distilled water and 0.5 mL of 0.1% ferric chloride, but the other half of supernatant were added with 6 125 3 mL of distilled water as the control group. Optical density at 700 nm reflected the reducing power.
126
The experiments were performed in triplicate with similar results (RSD < 5.0%).
127
FRAP Assay
128
The FRAP assay was also similar with our previous report [14] . The FRAP reagent was made up 129 with TPTZ (10 mM) in HCl solution (40 mM 
156
The total flavonoid contents of D. erythrosora leaves with different pretreatments were 157 determined as 7.38%, 7.6%, 6.41% and 2.17%, respectively (Fig 1) , showing that the total flavonoid 158 contents of extracts from group B which were dried in shade firstly, then dried at 75 °C in oven was 159 the highest, but that of extracts from group D which were quickly dried at 75 °C in oven directly 160 after cleaning was the lowest.
161
In the process of drying in shade, the rate of water loss was slow, the life process could not 
202
By comparison with the known chromatograms and mass spectral data, a total of twenty-three peaks 203 were tentatively identified as flavonoids and the detailed MS information were listed in Table 1,   204 which contained eight flavonols, four flavones, three chalcones, two flavanols, two flavanones, two 205 homoisoflavones, one isoflavone, one isoflavanone in the mass spectrometry-total ions 206 chromatogram (MS-TIC) of extracts from D. erythrosora leaves with different pretreatments in 207 negative ion mode. The results showed that the main flavonoids of D. erythrosora leaves were 208 flavone and flavonols, which were consistent with the previous reports [18] [19] [20] [21] [22] .
209
Chalcones and isoflavones, absent in group A, both be found in group B and group C, which was 210 the first reported in Dryopteridaceae. This results showed chalcones and isoflavones could not be 211 synthetised during D. erythrosora leaves natural growth, but could come out under stresses from 212 sun drying or shade drying. On the side, except anthocyanin and its derivatives, all flavonoid types 213 in flavonoid synthesis pathway could be found [23] . It was concluded that the flavonoids metabolic 214 pathway of ferns was similar with spermatophyte, and metabolic pathway was closely relative to 215 stress response.
216
Fourteen flavonoids from group A (Fig 7) , twenty-three flavonoids from group B (Fig 8) , fifteen 217 flavonoids from group C (Fig 9) and six flavonoids from group D (Fig 10) were tentatively 218 identified respectively. The results indicated that the loss of flavonoids from group D was greatest.
219
From Fig 7 to Fig 10, it was found that scutellarein 7-O-glucobioside, apigenin 7-O-rutinoside, 220 apigenin-C-pentoside and kaempferol 3-O-α-L-arabinopyranoside were common flavonoids. That 221 was to say, they were all unchanged with different pretreatments, which meant the flavonoid 222 biosynthesis of four components were unaffected by the pretreatments. However, the contents of 223 four flavonoids changed obviously (Fig 11) . Taking samples quickly smashed directly with liquid 224 nitrogen after cleaning as the standard, it was found that the content of scutellarein 
